Evidence for the existence in mRNAs of a hairpin element responsible for ribosome dependent pyrrolysine insertion into proteins.
In the methanogenic archae Methanosarcina barkeri, insertion of pyrrolysine, the 22nd amino acid, results from the decoding of an amber UAG codon in the mRNA of monomethylamine methyltransferases (MtmB). Sequence comparisons combined with structural enzymatic and chemical probing on M. barkeri MtmB1 mRNA demonstrate the presence of a hairpin motif located immediately after the redefined UAG codon. This structure of 86 nucleotides differs slightly from a proposal given in the literature and comprises four successive stems separated by three internal loops and closed by a large apical loop. Sequence alignments of MtmB mRNAs of different Methanosarcinacae reveal a conservation of the motif in both sequence and folding levels. The functional role of this motif as a signal leading to pyrrolysine insertion is discussed.